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retrospective and use different techniques with no clinical, neuropathological, or 
biostatistical algorithmic standardisation (82). The genetic evidence does, however, 
suggest that psychosis is best conceptualised as a spectrum of clinical phenotypes, the 
susceptibility to which is conferred by number of overlapping sets of genes. 
2.6.2 The role of inflammation, immunology and vasculopathy in 
psychosis and mania 
Other pathophysiological processes such as inflammation and vascular damage occur 
in a number of neuropsychiatric disorders such as HIV, systemic lupus erythematosis 
(SLE), neurosyphilis, post-streptococcal syndrome, Alzheimer's disease and vascular 
dementia (83-87). There is evidence that other psychotic disorders such as 
schizophrenia may have an inflammatory vascular component. Cytokines and other 
inflammatory modifiers, influenced by factors such as a vulnerable genotype, 
infection or anoxia, may result in oxidative stress and microvascular damage in the 
brain with associated disruption to the blood-brain barrier. Hanson and Gottesman 
have used the pathophysiology of post-streptococcal neuropsychiatric illness as a 
possible model for inflammatory and microvascular mechanisms in psychotic 
disorders. Within this model, subtle microvascular disruptions disrupt CNS 
homeostasis through widespread effects resulting in oxidative stress . These 
disruptions are a consequence of a number of vulnerability factors acting 
synergistically to produce episode of psychosis (87). The increasing body of evidence 
of the role of immunological factors in the pathophysiology of psychosis may help to 
explain the intermittent nature of many psychotic and affective symptoms akin to 
those in auto-immune disorders such as SLE (88) . 
2.6.3 Neufopathogenesis of HIV 
The precise neuropathogenesis of AIDS IS still uncertain. Neuropathological 
processes in HIV brain disease are thought to arise from infected perivascular 
macrophages crossing the blood-brain barrier and initiating an inflammatory cascade 
which leads to glutamatergic and neurotoxically mediated neuronal apoptosis. 
Although astrocytes, neurons and oJigodendrocytes can be infected by HIV, 
perivascular macrophages and microglia are the most susceptible cells. It has been 
suggested that HIV crosses the blood brain barrier by a "Trojan Horse" mechanism 











macrophages (89;90). Cell-to-celJ fusion of macrophages and microglia is mediated 
by HIV -envelope glycoproteins to produce large multinucleated giant cells (syncytia), 
which are the pathological hallmark of HIV encephalitis and the main 
neuropathological finding in HIV-D. HIV may also enter the brain in infected CD4+ 
T cells but the importance of this in the neuropathogenesis of HIV is unclear (83). 
Figure 2-1 Mechanisms of neurodegeneration and neuroprotection 
in AIDS 2 (83) 
..... Rev6ewa I Imrnunolo9Y 
Figure 2.1 above illustrates the fact that infected perivascular macrophages and 
monocytes, in addition to producing HIV, may release neurotoxin viral proteins and 
other factors such as nitric oxide (a). These factors promote further activation of 
microglial cells, as well as astrocyte activation (b). Activated astrocytes change the 
permeability of the blood-brain barrier, increasing its permeability to monocytes (c) 
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Table 5-27 CT scan results by selection group 
Late HIV Early "IV "IV-negative p-value 
N=43 N=22 N=8 
N % N % N % 
Normal (excluding 11 26 11 50 5 63 0.047 
neurocystercosis) 
Atrophy 32 74 11 50 3 38 0.047 
Neurocysticercosis 7 16 3 15 0 0 0.693 
Table 5-28 Neuroimaging by latent class 
Class 1 Class 2 p-value 
N % N % 
CT scan 40 33 
Normal (excluding neurocystercosis) 22 55 5 15 0.001 
Atrophy 18 45 28 85 0.001 
Neurocysticercosis 3 15 7 16 0.693 
MRI 16 26 
Normal 2 12.5 3 12 0.999 
Atrophy 10 63 22 85 0.142 
White matter changes 12 75 13 50 0.195 
Periventricular white matter changes 11 69 9 35 0.055 
Subcortical changes 2 13 3 12 0.999 
Marrow signal of the clivus of 4 25 5 20 0.711 











Figure 5-3 MRI (nair) image illustrating severe atrophy and diffuse deep and 
sub-cortical and periventricular white matter changes (a) 
Figure 5-4 Figure :MRI (flair) image illustrating moderate cortical atrophy and 
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6 month Initial Medication 
viral load at 6 months 
l\one 
Idl 
University of Cape Town
Class Initial Initial 6 month Initial 6 month Initial month Initial -:\ledication 






6.5 89 5.36 
Idl None 











When comparing baseline scores with those at six months, there was a significant 
improvement in the International HIV Dementia Scale (IHDS) scores (maximum score 
=12). The baseline mean IHDS score (N=16) was 7.45 (SD== 2.26) and the score at six 
months was 10.06 (SD= 1.28) p<0.001) (Figure 5.6). The IHDS score remained 
unchanged in one patient (10.5) who had no cognitive impairment at baseline. 









_ . _L---__ 
InitialIHDS 6 month IHDS I 
There was significant improvement with respect to most of the formal 
neuropsychological measures as described in Table 5.32. The baseline mean successive 
finger tapping score, (non-dominant hand) was 11.7 (SD=4.13) seconds and the six 
month score was 9.58 (SD=2.19) seconds (p= 0.041) indicating completion of the task in 
a shorter period of time, whereas the difference with respect to the dominant hand was 
not significant. The differences with respect to the Grooved Pegboard Test, both 
dominant and non-dominant hands were significant with the time taken for the task 
reducing from a mean of 120.17 (SD=28.61) seconds at baseline for the dominant hand 
test to 87.67 (SD=28.61) seconds at six months (p=O.002). The non-dominant mean time 











(p=O.OOl). There were also significant improvements with respect to the Trail Making 
Test- A (p= 0.011), and the copy and initial drawing of the Rey Complex Figure (p=0.029 
and p=0.036 respectively). When the patients who were seen at six month follow-up were 
compared to the HIV-positive control group with no mental illness (appendix L), there 
were no significant differences between the groups apart from one measure of visual 
memory, constructional ability and executive functioning (p=0.037). The patients at six 
month follow up were slower with respect to fine-motor speed, but this was marginally 
significant (p=0.053). 
Table 5-32 Neurocognitive evaluation at baseline and at 6 months 
N 
Successive Finger 13 
Tapping, dominant 
hand (seconds) 




Grooved Pegboard 12 
Test, dominant hand 
(seconds) 
Grooved Pegboard 12 
Test, non- dominant 
hand (seconds) 
Digit Span, forwards 12 
(scaled score) 
Rey Complex Figure, 13 
copy 
Rey Complex Figure, 12 
initial 










































The mean CD4+ count (N= 12) was 66.5 cells/mm3 (SD=62.5) at baseline and 255.4 
cells/rrun3 at six months (SD=123.9) p< 0.001) (Figure 5.7). With respect to viral load 
measurement, as discussed in the chapter 4 (Methodology), a viral load of < log 2.60 is 
considered to be adequate viral suppression [lower than detectable limit (ldl)]). 
Therefore, for the purposes of comparison, it was assumed that the viral load was log 
2.60 when recorded by the laboratory as ldl. The mean baseline viral load (N=15) was log 
5.05 (SD=log 0.57) compared to the 2.62 (SD=0.06) at six months (p<O.OOl). With 
respect to psychotropic medication at six months, nine patients were not taking any 
psychotropic medication and two patients had their psychotropic medication stopped at 
six months . Decisions with respect to treatment duration were individualised. Mood 
stabilisers were more likely tu be continued beyond six months with the plan to stop them 
once patients had been on ART for a year, provided that they were well. 
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Chapter 6. Discussion 
6.1 Introduction 
Over the past ten years, there has been an increase in the number of HIV -positive patients 
presenting at the University of Cape Town linked psychiatric facilities with psychotic and 
mood symptoms. These patients posed a number of clinical challenges in that they 
presented with atypical features, comprising a mixture of affective and psychotic 
symptoms, which appeared to fluctuate over the course of their admissions. Furthermore, 
they had cognitive impairment and poor psychiatric and medical prognoses with high 
morbidity and mortality. Although acute medical illnesses, other than HIV itself, were 
excluded in these patients, their clinical features suggested the existence of a sub-acute 
delirium. Patients appeared to be resistant to treatment and often developed prohibitive 
side-effects which prevented dose increases. Their hospital stays were longer than most 
other patients and re-admission rates were high. Management was complicated by co-
existing medical problems and HIV -positive patients with mania and psychosis had 
limited access to antiretroviral treatment. There was limited information available as to 
which special investigations would be appropriate in our local context and practice varied 
greatly between facilities. As the epidemic grew, there was a growing urgency to clarify 
the diagnostic features of HIV -positive patients presenting with psychotic and manic 
symptoms so that patients could receive appropriate treatment for AIDS-related 
neuropsychiatric diseases. This chapter summarises the arguments and results presented 
in this thesis thus far. Each of the 12 latent variables, as well as the findings by latent 
class, are discussed with reference to the available literature within the framework of the 
broader arguments in the thesis. Strengths and limitations of this study are discussed as 
well as suggestions with respect to possible future avenues of enquiry in this field. 
The central hypothesis of the thesis was that HIV psychosis and mania are not distinct 
clinical entities, but rather overlapping manifestations of the neuropathophysiological 
consequences of HIV infection on the central nervous system in patients vulnerable to the 
inflammatory activation of neurotoxic processes resulting in psychotic and affective 
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